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ABSTRACT 



A method and system for automatically synchronizing a 
target and source dircct<M7 in a computer system arc pro- 
vided. The system (8) includes a first file directory (32) 
which has a first plurality of files (33). A second file 
directory (70) has a second plurality of files (71). A directory 
synchronizer (14) sequentially selects one of the first plu- 
rality of files (33), determines whether one of the second 
plurality of files (71) is substantially similar to the selected 
one of the first plurality of files (33). and c<^cs the selected 
one of the first plurality of files (33) into the second file 
directory (70) if no similar file is found. 
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METHOD AND SYSTEM FOR According to one embodiment of the present invention* a 

SYNCHRONIZING COMPUTER FILE method for auioraaticaUy synchronizing file directories in a 

DIRECTORIES computer system is provided that sequcDtiaiiy selects one of 

TvrmnnAM xTm n nu toc TxriTcxTr^^xT * plurality of files, determines whether a second plu- 

TECHNICAL FIELD OF THE INVENTION 5 ^aUty of files includes a file substantially similar to the 
This invention relates generally to computer systems and selected one of die first plurality of files, and in response to 

more particularly to a method and system for synchronizing determination, copies the selected one of the first 

computer file directories. plurality of files. 

RAncnROTTMn nvrm mvpxrrF/^M Acceding to an alternate embodiment of die present 

BACKGROUND OF THE INVEfmON 10 invention, a system for synchronizing file directories in a 
In diem-sen^er networks, files may be stored in a variety computer system is provided that con^rises a first file 

of file directories on a number of storage systems. Each file directory having a first plurality of files stored on a first 

may contain data, source code, object code. text, or other storage medium* a second file directory having a second 

types of information. For example, a typical client worksta- plurality of files stored on a second storage medium, and a 

tion or computer has a hard disk drive labeled X:". as well directory synchronizer for sequentially selecting one of die 

as two floppy disk drives Ubeied "A:** and "B A single file ^"*st plurality of files, for determining whether one of the 

server typically has a variety of logical drives labeled "F:" second plurality of files is substantially similar to the 

through •*Z:*'. In a local area network (LAN) or a wide area selected file, and for copying die selected one of die first 

network (WAN), there may be several file servers, each plurality a[ files into the second file dircctoy. 

having a plurality of such drives. Each drive, whether on a ^ A technical advantage of the present invention is that the 

file server ot a client workstation, will usually contain a root method and system for automatically synchronizing a target 

directwy and a number of subdirectories. and source directory accomplish synchronization efficiently. 

In some circumstances, it is desirable to copy the files because only diosc files which are absent from or diflFerent 

resident in one directcry or subdirectory into anodicr diicc- *° target directory arc cc^ed from die source directory, 

tcry or subdirectory. For exanq>le. if each user of the ^ Another technical advantage of the present invention is that 

network is assigned a particular subdirectory for file storage. which are determioed to be die same in die target and 

each user may be initially given a standard set of files and source directories are autoroatiGally left unchanged, thus 

subdirectories within the user's subdirectory. This standard eliminating the redundant copying of data from the source 

directory setup could be cq>ied firom a prototype diiectoiy directory to the taiget direaory. 

created by a system administrator. ^ 

AS «K>ther «anvlc. . nemo* my have a plunUity of DESCRIPnON OFTHE DRAWINGS 

file servers, each file server having a standard set of ^ better understanding of the present Invention, ref- 

oommerdally-produced applications. When a new version erence may be made to the accompanying drawings, in 

of one of die applications is purchased or produced, it is 33 wi^ch: 

necessary to replace the old version of that application on FIG. 1 is a blo<± diagram of an exemplary local area 

each file scrva. Since an application usually comprises network constructed in aoc(»:dance with the invention; and 

Mny files resident in a variety of subdirectories, the process FIGS. 2A through 2C are flow charts iUustrating one 

of replacmg all of these files using standard network com- embodiment of a file synchronization process, 

masds could be very time-consuming. Moreover, since die ^ 

new version of die application will typically have many files DETAILED DESCRIPTION OF THE 

which are Identical to files from die previous version, it is INVENTION 

SffieSflw^lTfi^^ in the relevant An exemplary local area networic (LAN) 8 constructed in 

subdirectories Only tiiose files which have changed in die accordance widi die invention is shown in FIG. 1. LAN 8 

tolntlfnTn if."^^^^ Updated, in addition includes a file server 10 and a client workstation 60. File 

l^rT^cf ^ "^^"^^ obsolete files from server 10 and dient 60 are connected to a networi. bus 50 by 

^to^Ur^' ^'T".""^ "'^'^^^ means of networic interface systems 11 and 61. respectively 

^^^Zll^^ .^^"^y,^ ^tomakedie target server 10 has a miaop«>cessor 12 which containTrandom 

J'^^^nS^ ? '^'^ "^T"^ ^ ^"^^ '^""^ Microprocessor 12 is In com- 
synchromang die target and source directones. ^ 50 munication widi network interface ^stcm 11. A keyboard 15 

In a network erf IBM™-compatible personal computers and a monitor 16 in communication witfi microproccsscr 12 

usmg. fw example. INTEL™ 80xS6 miaoprocessors. stan- provide liqMit and output means, respectively, for a user to 

dard DOS ccmimands exist to copy files, delete files, create communicate widi microprocessor 12. Microprocessor 12 

directories, copy directories and delete directories. also communicates witii mass stoiagc device 20, which may 
However, no standard command exists to synchronize file 55 comprise, for example, a hard disk drive. Storage device 20 

directones. Synchronizing directories can be an inefficient indudes a pluraUty of logical drives 21 dirough 24. Logical 

and time-consuming i^ocessifcxecuted using only standard drive 21 is operable to store data oiganized in a root 

operaung system commands. directory 30, a first plurality of files 31, a subdirectory 32, 

SUMMARY OF THE INVENTION " pluraUty of files 33. Logical drive 24 includes 

€0 a root directory 40, which contains a directory synchronizer 

Therefore, a need has arisen for a simplified medKxl or program 41 constnicted in accwdance widi Uie present 

system for automatically synchronizing file directories in a invention. 

computer system. Oient ^ includes a microprooessor 62 in communication 

Accordingly, a mediod and system for automatically widi a network interface system 61, a floppy disk drive 63. 
synchronizing a laiget and source directory are provided that 6S a hard disk drive 64, a keyboard 66 and a monitor 65, Hard 

substantially reduce or eliminate disadvantages associated disk drive 64 is operable to store data organized in a root 

witii prior systems and mediods. directory 70 and a pluraUty of files 71. 
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A user workiiig at client workstation 60 may invoke "r), and **ign(re- (denoted by a **2"). For cxaiis)ie, Ihc 

program 41 to synchronize selected fUe directories. A num- contents of DRSYNCJNI may be as foUows: 

bcr of parameters or qualifiers may be specified by the user IDcfaultl 

when invoking program 41. Two important parameters arc Actioii=0 

the names of a source directory and a target directory to be 5 Directories] 

synchronized by program 41. Various optional qualifiers. J . 

which specify the ninning mode of program 4L wiU be \Prograins\Accessones=l 

discussed mere fully below. \Progtams\Accessorics\UtiUlics=0 

For con^lctc synchronization of the target and source \ftograms\Documentation=2 
directories, the user must have the appropriate file pcrmis- w The statement "Action=0** indicates that the default action 
sions. Each file, program, or directcvy on a network or other to be taken with respect to any directories not specificaUy 
computer system typicaUy has a file permissions setting* identified in the action file is to synchronize the dircctaies. 
whidi comprises a list of system users and the actions each The stetemcnts following "| Directories!** specify actions to 
user is allowed to take with respect to the fiie. The actions be taken with respect to the named directories. For examine, 
delimited by the file permissions setting indude read, write, « the contents of the •\Pirograms\Acccssories*' directory are to 
delete and execute. To completely synchronize the target and be merged, except for the A!Yograms\Accessories\UtiUties- 
source directories using program 41, the user should have subdirectory and its contents, which are to be fiiUy synchro- 
execute pennission for program 41, read permission for ttie nizcd. The ••\Piograms\Documcntation- directory is to be 
source directory, and read/write/delete permission for the ignored completely. 

target diieaory ^ Each action set forth in the action file will be taken with 

Hie method followed by program 41 when invoked by a respect to any directories or subdirectories within die target 

usa wi* the appropriate 4^sions is shown in FIGS. and source dn«.tories which have '^^l^' 

2A, 2B 2C Ind 3. For excmplaiy purposes, it will be stnng set forth in that entry of the action file. For example^ 

^edthia^seratworkst^^ „ with F:\USBR as the source^^ 

directory 70 wife directory 32. However, it is understood " directory, subdirectones named 

that any user with the appropriate permissions at any work- F \USER\HlOGRAMai)OCiJMENTAliON\woRD 
station on LAN 8 could invoke program 41 to synchronize 

any two directories accessible from LAN 8. ^j^^ 

An example of a command entered by the user via 
keyboard 66 to invoke program 41 is as follows: 

DRSYNC^ FAUSER c^.:^svNCI.OG/s/P^ a^l^^is to be merged, the process followed 

In this command. "DRSYNC£XE" is the name of program with respect to that directory is as if the user included a TNT 

41. "FAUSER" is the source directwy 32, "C:" is the target 35 qualifier upon execution, as wiU be explained bdow. When 

directory 70. "C:\SyNC.LOG'' is a log file, denoted by the a directory is to be ignwed, the appn^jriate decisional steps 

receding "/L:" qualifier, for receding the actions per- set forth below wiU ensure that the directory is not included 

formed by program 41. and the remaining characters rcprc- in the synchronization process. When a directoiy is to be 

sent qualifiers which will be explained below. synchronized, it will be neither merged nor ignored. Thus, 

When the user invokes program 41 with the above 40 the process performed with respect to that directory will be 

command, or with any other suitable command, micropro- in accordance with the synchronization process outlined 

cessor 12 loads program 41 into its RAM 13. Microproces- below. 

sor 12 then executes the RAM-resident program 14. The If a "/M" qualifier is included in the invocation command, 
process performed by program 14 will be first discussed in the source and target directories are "merged" rather than 
general, and then illustrated using the exemplary invocation 45 "synchronized." The only difference between the two pro- 
command set forth above, cedures is in the treatment of files in the target directory 

if the user specifies a log file using ttie "/L:** qualifier, then which have different file names fi-om the files found m the 

the file modifications described below wiU be deUneated in source directory. These files are known as surplus files, 

statements appended to the end of the log file. Thus, if a log When the directories are synchronized, such files arc deleted 

file used in a previous file synchronization process is so from the target directory, so that the source and target 

selected in the cuirent synchronization process, then nota- directories become identical. When the directories are 

tions from the cuirent process will be appended to the log merged, surplus files are left unchanged, so tfiat aflw the 

file, so ttiat the entries associated with the two scpmtc nierger process is complete, the target directoiy may contain 

procedures are set forth in the same log file. more files than the source directory. 

If the user specifies an -action** file using an "/I:" qualifier. 35 If a *'/F* qualifier is included in the invocation cominand, 
then the action file will be consulted each time a source or the file permissions settings of existing target files will be 
target directory is encountered in the synchronization altered to make them identical to the file permissions set- 
process, to determine what action should be taken with tings of die corresponding source files. If a "AT qualifier is 
respect to that directory. The actions to be performed are set included in the invocation command, the file attributes of 
forth in Ac action file specified by the user afta the "/!:" 60 existing target files will be altered to make them identical to 
qualifier. Thus, a typical qualifier in the invocation com- the file attributes of the corresponding source files, as will be 
mand would be "/I:C:\DRSYNC.INr, in which case explained more ftiUy below. 

C:VDRSYNC JNI is the name of the action file which con- If a "/R" qualifier is included in the invocation command, 

tains the acUons to be taken with reqpect to various subdi- and a log file is sped^td using die "/L:" qualifier, then the 

rectories. directory syndironizer will only report in the log file the 

Actions which can be specified in the action file are actions required to complete the synchronization or merger 

"synchronize" (denoted by a "0"), **merge" (denoted by a process requested by the user. However, the actions recorded 
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in the log file will not actuaUy be carried out and the taiget directories, then the method proceeds from step 130 directly 

directly will be left unchanged. to step 160. as illustrated by path 130r. 

FIGS. 2A» 2B and 2C illustrate in soUd Unes a method for At step 160, a notaUon is added to the log file indicating 

completely synchronizing the source and target directories the aeation of the target directory. The method then pro- 

and reco-ding in a log file the actions taken during the 5 cceds to decisional step 170. However, if no log file was 

process. This con^letc synchronization will be peiformed if specified when program 14 was executed, dicn the method 

the user includes the "/P", *'/T\ "I/S" and "/L:" qualifiers in proceeds from step 140 dirccUy to decisional step 170, as 

die invocation command, for reasons which will become illustrated by path 1401. 

apparent If any of these qualifiers are omitted, or if other At decisional step 170, it is determined whether tihcrc arc 

qualifiers are included, the process may deviate from that lO any files in the source directory or subdirectory cuircntty 

shown in solid lines. The deviations arc illustrated by paths being processed. If there arc files in the source directory, flie 

and steps shown in dotted lines, and arc described in detail method proceeds to step 180. If there arc no files in the 

^^"l^ source directory, the method proceeds from step 170 to step 

Rcfciring to FIG. 2A, die method perf omicd by program 300. 

14 begins at step 100. The method then proceeds to stq> 110, 15 At stq) 180, the fii^ t file in die source directory is selected, 

where the source directory inf ormatioo input by the user as The method then proceeds to step 200, whac the processing 

a parameter in the invocation command is read and the of the selected file ftom the source directory begins, 

source directory is located. Processing of the source direc- Referring to FIG, 2B, the method proceeds to decisional 

toiy begins at step 120. The method then proceeds to step 210, where it is determined whether the currently 

decisional step 130. 20 selected file is actuaUy a subdirectory of the source dircc- 

Nolc that the directory being processed beginning at step toiy. Since subdirectodes and standard data files are inta- 

120 may be the source directory originally specified in the mingled in a directory listing, a 'iUe" encountered in the 

invocation command, or it may be some subdirectory processing of a directory may actuaUy be a subdirectory. If 

thereof, as wiU be made apparent from the description of the cuircndy selected file is a subdirectory, the metfiod 

steps 210 and 29S below. Whichever directory or subdirec- 25 proceeds to step 120, where processing of die subdirectory 

tory is being processed at step 120 shall be referred to herein begins in the manner previously described, 

as die source directory, for purposes of simplicity. Thus, it If the file is not a subdirectory, the method proceeds fi-om 

should be noted diat when the term "source directory" step 210 to decisional step 220, where it is determined 

appears herein, it does not necessarily refer to the source whether a file having the same name as die currently selected 

directory specified at execution, but may refer instead to 30 file from die source directory exists in die target directory. If 

some subdirectory diereof. 00 such file exists, die mediod proceeds to step 230, where 

If the "/I:" qualifier was included in die invocation the currently selected file from die source directory is copied 

command, indicating diat die user wishes to take different into the target directory. 

synchronization actions with respect to diflferent target or The mediod then proceeds to step 235. where a notation 

source subdirectories, tiien die method proceeds from step 35 is added to die log file to indicate die addition of die file to 

120 to step 124, as illustrated by path 120i. At step 124. Ac Uie target directory. If die "/R" qualifier was included in die 

action file specified using die "/L" qualifier is read to invocation command, then die method proceeds from step 

determine die action to be taken widi respect to die source 220 directly to step 235, as illustrated by padi 220r. If no log 

directory being jyocessed. file was specified in die user's invocaUon command, die 

The mediod then proceeds to decisional step 126, where 40 mediod sWps step 235 and proceeds from step 230 to step 

it is determined whedier the action specified in die log file 250, as illustrated by path 2301. 

witii respect to die source directoiy being processed is to Returning to decisional step 220, if a file having die same 

"ignore" die directory. If die directory is to be ignored, die name as the currently selected file from die source directory 

method dicn proceeds to step 290, which will be described exists in die target directoiy, die meUiod proceeds to dcci- 

below. If die directory is not to be ignored, die mediod 45 sional step 240. The object of step 240 is to determine 

proceeds to decisional step 130, where it is determined whedier die source and taiget files have identical file con- 

whcdier a target directory widi die name given by die user tents. If die contents are identical, dien tfiere is no need to 

in die invocation command exists. If die target directoiy copy die contents of die source file into die taiget file, 

exists, die mediod dien proceeds to step ISO. To determine whedier die source and target files have _ 

- If die user specified an action me widi die "/I:'' qualifie^^ idential c6mdite~Sltep 240, direciu^ synchronizer 14 

upon execution, die method proceeds from decisional step compares die date-time stamps of die files to determine 

130 to decisional step 135. as illustrated by padi 130/. At whetiier diey are identical. The date-time stanqi of a file 

decisional step 135. it is determined whedier die action typically records the last time and date diat a user modified 

specified in die action file widi respect to die target directory die file. When a file is copied, bodi die contents and die 
located in step 130 is to "ignore'' die directory, in whidi case 55 date-time stamp ofdie original filewill be reproduced in die 

die mediod proceeds step 290. copy* ^ the contents of die copy are dien altered. Its 

If die target directory located in stq) 130 is not to be date-time stamp will reflect die date and time die alteration 

ignored, die mediod proceeds from step 135 to step 150, was made, and will no longer be identical to die date-time 

where it is determined what files, if any, are in die target stamp of die original file. Moreover, die chances of two 
directoy, and die names of die target files are recorded. Ibe 60 unrelated files having identical date-time stamps is very 

mediod dien proceeds to dedsiooal step 170. small. Therefore, comparison of die date-droe stamps of two 

Returning to decisional step 130, if die taiget directory files is a reliable means for determining whedier die files 

does not exist, die mediod proceeds to step 140. where die have identical contents. 

taiget dircctcay is acatcd. The mediod then proceeds to st^ If die date-time stamps of die source and targ^ files arc 
160. However, if die "/R" qualifier was induded in die 63 deteimined to be different at decisional step 240, dien die 

invocation command, indicating a desire to •'report only" die mediod proceeds to step 242, where die contents of die 

actions required to synchronize die target and source source file are copied into die taiget file. When diis copying 



11/06/2003, EAST Version: 1.4.1 



5,778,: 

7 

is completed, the computer operatuig system typically 
updates Che date-time stamp and attributes of the target file 
automatically to make them identical to the date-time stan^ 
and attributes of the source file. The method then proceeds 
to step 244, where the log file is updated to indicate the 5 
alteration of the target file performed at step 242. 

Returning to decisional step 240, if the date-time stamps 
of the source and target files arc different and the "/R" 
qualifier was included io the invocation command, then the 
method proceeds directly to step 244. as illustrated by path 10 
240r. If DO log file was specified in the user's invocation 
command, then the method skips step 244 and proceeds 
directly to decisional step 260. as illustrated by path 242/. 

Returning to dedsiooal step 220, if a file having the same 
name as ihe currently selected file from the source directory I5 
exists in the target directoiy. and the user included the *7A** 
qualifier upon execution, then ttie method proceeds to step 
242. as illustrated by path 22Qa, The *7A** qualifier indicates 
that the user wishes to "alw^s copy" files firom the source 
directory into the target directofy. even if an identical file in 20 
die target directory exists. Thus, if the user has diosen to 
''always cc^y" source files into die target directory, a com- 
parison of the source and target files to determine whether 
die files are identical is not performed. Instead, the target file 
widi die same name as the source file is automatically 23 
written over at step 242. 

Returning to decisiooal step 240, if the date-Cime stamps 
of the source and target files are determined to be the same, 
die method proceeds to decisional step 250, where it is 
determined whether the attributes of the source and target 30 
files arc the same. The attributes of a file arc a set of flags 
which primarily determine die accessibility of the file. The 
flags included in the file attributes are a read-only flag which 
prevents users from altering the file; a "hidden" flag which 
prevents the file from showing up in a standard directory 35 
listing; a system flag which may restrict access to the file 
and/or make die file "hidden.** depending on die operating 
system being used; and an **arduve'* flag, which is typically 
used to mark the file as an altered version which has not yet 
been backed up. The archive flag is then automatically reset 40 
during a periodic file backup process. 

Step 250 may involve the comparison of any or all of the 
file attributes flags. If the relevant attributes of the source 
and target files are determined to be different, then the 
method proceeds to step 252. where die attributes of die 45 
target file are altered in accordance with the attributes of the 
source file. The mediod tficn proceeds to step 254. where die 
log file is updated to indicate the alteration of the target file 
performed at step 252. 

Returning to decisional step 250, if the attributes of die so 
source and target files are different and die ''/R** qualifier was 
included in the invocation command, then die method pro- 
ceeds directly to step 254. as illustrated by path 250/-. If no 
log file was specified in die user^s invocation cormnaod. then 
die method skips stq> 254 and proceeds direcdy to deci- 55 
sional step 260« as illustrated by padi 2521 

Returning to decisional step 250. if the attributes of the 
source and target files are determined to be the same, the 
method proceeds to decisional step 260. where it is deter- 
mined whether die file permissions of die source and target 60 
files are the same. As previously discussed, the file pesmis- 
sions setting of a file is a list of system users, either 
individually or in groups, and the actions each user or groups 
of users is allowed to take wiA respect to die file. If die file 
permissions of die source and target files are detemiined to 65 
be different, dien the mediod proceeds to stq) 262. where die 
file permissions of die target file are altered in accordance 
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wifli the file permissions of the source file. The method then 
proceeds to step 264. where die log file is updated to indicate 
the alteration of the target file performed at step 262. 

Returning to decisional step 260. if die file permissions of 
the source and target files are different and die "/R" qualifier 
was included io die invocation command, then the method 
proceeds directly to step 264, as illustrated by path 260r. ff 
no log file was specified in die user's invocation command, 
then the method skips step 264 and proceeds direcdy to 
dedsiooal step 270, as illustrated by padi 262/. If at step 260 
die file petmissions of the source and target files are deter- 
mined to be the same, the mediod proceeds to decisional step 
270. 

Returning to step 240. if the user did not indude the **/r* 
qualifier upon execution, then the method proceeds firom 
step 240 to step 260. as illustrated by path 240f. If die user 
did not include die **fP" qualifier upon execution, dien die 
method proceeds firom step 250 to step 270. as Ulustrated by 
path 250p. Thus, die steps of updating the target file per- 
missions and attributes, which are necessary for true syn- 
chronization of die source and target directories, are 
optional 

Referring to FIG. 2C. at decisional step 270 it is deter- 
mined whedier there are files in die source direct(»y which 
have not yet been processed. If so, dien die mediod proceeds 
to step 280. where the pointer is incremented to indicate die 
next file in the source directory. The method then proceeds 
to step 200. where processing of die file indicated at step 280 
is begurL 

Returning to step 200 in FIG. 2A. if a '*/tr qualifier was 
specified upon execution, indicating a desire to synchronize 
only those files which are not 'ludden.** then the method 
proceeds to decisional step 205. as illustrated by padi 200A. 
At decisional step 205, it is determined whether the 'liidden" 
flag for the currently selected source file has been triggered, 
indicating that the currenUy selected file is a hidden file. If 
the file is not hidden, the method proceeds to decisional step 
210. If the file is hidden, die method proceeds to decisional 
step 270. Thus, if die user has included die "/IT qualifier, 
hidden files in the source directory are not synchronized 
with the taiiget directory. 

Returning to decisional step 210. if the file is a subdirec- 
tory and the user has not included the "/S^ qualifier, then the 
method proceeds to decisional step 270, as illustrated by 
path 210j. The ^'/S*" qualifier indicates that the user wishes 
to synchronize ail subdirectories of the source directory. 
Thus, if the user has not chosen to synchronize subdirecto- 
ries of the source directory, the mediod does not process any 
source file which is a subdirectory, nor any files contained 
within the subdirectory. 

At decisional step 270, if there are no more source files " 
remaining to be processed in the source directory, the 
method proceeds to decisional step 300, where it is deter- 
mmcd whether surplus files not found in the source directory 
are present in the target direaoy. If such files are present 
the mediod proceeds to step 310, where one of the surplus 
files in die target directory is located. The mediod then 
proceeds to stq> 320, where the selected surfrius target file is 
deleted. The mediod dien proceeds to step 330. where a 
notation is added to the log file to indicate the deletion of the 
surplus target file. 

Fh>m step 330. the mediod proceeds back to decisional 
step 300. where it is determined whether any more surplus 
files are present in the target directory. If more surplus files 
are present, they are likewise ddeted by rq>etition of the 
steps described above. 

Returning to step 310. if die user included the '*/H** 
qualifier upon execution, then the method proceeds frota 
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step 310 to decisional step 315, as illustrated by path 31 OA. 
At decisional step 315, it is dctcnnincd whether the surplus 
target file selected at step 310 is a hidden file. If the file is 
not hidden, the method proceeds to step 320 where the file 
is deleted, unless the "/R" qualifier was included in die 
invocation command, in which case the method proceeds to 
step 330. as illustrated by path 315r. If the file is hidden, then 
the file is not deleted and the noethod proceeds to decisional 
step 300. 

Returning to step 310. if the "/R" qualifier was included 
in the invocation command, then the method proceeds from 
$tq> 310 directly to step 330, as illustrated by path 310r, 
Returning to step 320. if the user did not specify a log file 
upon execution, then the method proceeds from step 320 to 
decisional step 300. as illustrated by path 320£ 

Returning to step 270. if there are no files remaining to be 
processed in the source directory, and if the user included the 
"/NT qualifier at execution, indicating a desire to meige, 
rather than synchronize, the source and target directories, or 
if a statement in the selected action file indicates that eitfaa 
the source or target directoiy is to be merged, then the 
method proceeds from step 270 to step 290. as illustrated by 
path 270/n. Thus, when the user elects to merge the two 
directories, no files are deleted firom the target directoiy. 
Only those target files which have the same file names as 
files fsesent in the source directory are altered in the 
merging process, along with the addition of files from die 
source directory which were not already present in the target 
directory. 

When it is finally detennined at $tq> 300 that no more 
surplus files exist in the target directory, the method pro- 
ceeds to decisional step 290. where it is determined whether 
the source directory which has just been processed is a 
subdirectory of the source directory specified at execution. 
If so. then the method proceeds to step 295. where the next 
lower directory or subdirectory in the directory tree below 
the subdirectory just processed is selected for further pro- 
cessing. The method then proceeds to decisional step 270. 

If it is d^crmincd at stq) 290 that the directory in question 
is not a subdirectory of the source directory, dien the method 
proceeds to step 400. However, if the user included the 
"/K:n" qualifier upon execution, in which n is a positive 
integer, then the method proceeds from step 290 to step 299, 
as illustrated by path 290*. The '*/K:"* qualifier indicates a 
desire to "clean up*' the log file by deleting all entries except 
those from the last n processes. At step 299, notations from 45 
all previously-run synchronization processes are erased, 
except that notations relating to the current process and the 
D-1 processes inunediately preceding the current process are 
retained in the log file. From step 299, ttie method proceeds 
to step 400. where die method performed by program 14 
ends. 

To further illustrate the operation of program 14. the steps 
performed by program 14 upon invocation by the user 
command set forth above will be described. The process 
begins at step 100. At step 110. it is determined diat 
**F:\USER.** or directory 32. is the source directcuy for this 
synchronization process. At step 120, processing of direc- 
tory 32 begins. At decisional step 130« it is detennined that 
**C:". or directory 70, is the target directoiy. 

Since directory 70 already exists, the method proceeds to 
step 150. where a listing of the existing target files 71 is 
recorded. At decisional step 170, it is detennined tfiat files 33 
exist in directory 32. Therefore, the method proceeds to st^ 
180, where a first one of the source files 33 is selected. At 
step 200. the processing of the selected source file begins. 

At step 210, it is determhied that the selected source file 
is not a subdirectory. Therefore. Ae method proceeds to 
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decisional step 220, where the name of the selected one of 
the source files 33 is compared with the names of target files 
71. Assuming that a target file with the same name docs 
exist, the method proceeds to decisional step 240. where, if 
it is determined that the source and target files are di£ferent, 
the method proceeds to step 250. 

At step 250, the target file is altered in accordance with the 
steps shown in FIG. 3. The "/F* and **/r* qualifiers were 
included in the invocation command. Thus, at step 252. the 
file permissions setting of the taigct file is altered to make it 
identical to the file permissions setting of the source file. 
Likewise, die file attributes, file contents, and date-time 
stamp of the target file are altered to make them identical to 
the oQxresponding properties of the source file. 

Returning to FIG. 2B. the method proceeds from step 250 
to step 260. where a notation is made in the log file, in this 
case C:\SYNCLOG. to indicate the alteration of the target 
file. At step 270. it is determined that there are more files in 
directory 32. so the method proceeds to step 280. where the 
pointer is incremented to select the next one of the source 
files 33. Beginning at step 200. this source file is processed 
in the manner described above. When all of the files 33 in the 
source directory 32 have been processed, a '"NO" answer at 
decisional step 270 causes the method to proceed to step 
300. 

At step 300, it is determined whether any of the target files 
71 have file names which do not^ appear in source directory 
32. Any such files are known as surplus target files, and are 
deleted at steps 310 and 320. The deletions are recorded in 
the log file at step 330. When all of the surplus files have 
been deleted, the method proceeds from step 300 to deci- 
sional step 290, where It is determined that the directory 
currently being processed, directory 32. is the originally 
specified source directory. Therefore, die method proceeds 
to step 400, at which point the process is terminated. 

While die invention has been particulariy shown and 
described by the foregoing detailed description, it will be 
understood by those sIdUed in the ait that various other 
changes in form and detail ra^ be made without departing 
from the spirit and scope of the invention which is solely 
defined by ttie appended claims. 

What is claimed is: 

1. A system for synchronizing file directories in a com- 
puter system, said synchronizing system comprising: 

a source file directory having a plurality of source files 
stored on a first storage medium; 

a target file directory having a plurality d target files 
stored on a second storage medium; 

a directory synchronizer for sequentially selecting each of 
the source files, for determining whedio^ one of the ^ 
target files is substantially identical to each selected 
source file, and for automatically copying each source 
file that is not substantially similar to a target file into 
the target file directory; and 

wherein the directory synchronizer is operable to identify 
and delete any surplus files from the target directory. 

2. The system of claim 1 wherein the directoiy synchro- 
nizer is operable for recording in a log file actions performed 
by the directory syndirooizer. 

3. A method for automatically synchronizing a target 
directory and a source directory in a computer system 
having plural directoies. the target directory having plural 
target files, each target file having a target file name, the 
source directory having plural source files, each source file 
having a source file name, the method comprising the stq>s 
of: 

selecting a source directory from the plural directories; 
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selecting a target <ijrcctoi7 from the plural directories; 

for each source file, autonuitically dctamining whether 
any taiget file has the same name as the source file, 
whether any target file having the same name comprise 
a subsuntially similar file, and whether any target file 
is a surplus file; and 

in rcspcMise to said determining step, automatically copy- 
ing each source file to the target directory if the target 
file having the same name is not substantially similar to 
the source file, leaving target files unchanged if the 
target files arc substantially similar to source files, and 
automatically deleting surplus files. 

4, The method of claim 3. wherein the step of determining 
coiiqnising the steps of: reading a date-time stamp of a 
selected one of the source files; 

selecting one of the target files; 
reading a date-time stan^ of the selected one of the target 
files; and 

determining whether the date-time simp of the selected 
one of the source files is the same as the date-time 
stamp of the selected one of the taiget files. 

5. A method for automatically synchronizing plural file 
directcdes stored in plural computer systems, comprising 
the steps of: 

selecting a source directory from one of the plural file 
directories, the source directory stcx-ed on a first com- 
puter system, the source directory having plural source 
files; 

selecting a target directory from one of the plural 
diiectories. the target directory sto-ed on a second 
computer system, the ta^et directory having plural 
target files; 

selecting each source file from the source directory, eadi 

source file having a source file name; 
determining whether a target file having a target file name 

associated with each source file name exists in the 

target directory; 
determining whether the target directory has surplus files; 40 
the target directory has suri^us files, deleting the suiplus 

files; 

if a taiget file does not tsKlsX in the target directory. 

creating a file in ttie taiget directoiy, the created file 

having the associated source file name; 
if a target file exists in the target directly, determining 

whetficr the target file is substantially identical to the 
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6. The method of claim 5, wherein the step of determining 
whether a target file is substantially identical to the associ- 
ated source file comprises the steps of: 

reading a date-time stamp of Hie target file; 
readily a date-time stamp of the associated source file; 
and 

determining whether the date-time stamp of the target file 
is the same as the date-time stamp of the associated 
source file. 

7. The method of claim 6, wherein the step of altering ttie 
target file con^ses the stq) of cq>yittg a contents portion 
of the associated source file into a contents portion of the 
target file. 

8. The method of claim 5, wherein the step of determining 
whether the target file is substantially identical to the asso- 
ciated source file comprises the steps of: 

reading a plurality of attributes of the target file; 
reading a plurality of attritnjtes of the associated source 
file; and 

determining whether the attributes of the target file are die 
same as the attributes of the associated source file. 

9. The method of cinira 8, wherein the step of altering the 
target file comprises the step of altering at least one of the 
attributes of the target file in response to the attributes of the 
associated source file. 

10. The method of claim 6. wherein the step of altering the 
target file comprises the step of altering tiie date-time stamp 
of the target file in response to the date-time stamp of the 
associated source file. 

11. The method of daim 5. wherein the step of determin- 
ing whether die target file is substantially identical to the 
associated source file comprises the steps of: 

reading a file permissions setting of the target flie; 
reading a file permissions setting of the associated source 
file; and 

determining whether the file permissions setting of the 
taiget file is the same as the file permissions setting of 
the associated source file. 

12. The method of claim 11, wherein die step of altering 
the target file comprises the step of altering the file permis- 
sions setting of the target file in response to the file permis- 
sions setting of the associated source file. 

13. The method of claim 5, wherein the stq> of creating 
the file in the target directory comprises the step of copying 



associated source file; and 

if a target file exists in the target directory, and if die target 50 the associated source file into die target directory, 
file Is not substantially identical to die associated 
source file, automaticaily altering the target file. 
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